Purpose: The purposes of this study were to describe the demographics of abstracts presented at the prosthodontics section of IADR General Sessions from 2004 to 2005, evaluate the publication rate of abstracts, and analyze the relationship between variables in abstracts and publication.
distribute the newly acquired knowledge to the community for incorporation into practice or therapy. 1 Past studies have examined the rate of publications of abstracts presented at scientific meetings. The rate of publication varied widely, ranging from 22.1 to 62.3% in different medical and dental specialties. 1, [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] 17, 18, 20 Studies have reported a range of 8 months to 31 months as the average time from the meeting to publication. 1, 4-9, 11-15, 17, 18, 20 Other studies have explored further, where factors such as type of presentation, statistical analysis, study design, study outcome, and funding and their influences on the likelihood of publication were examined. 1, 9-13, 17, 19, 23 Numerous studies have shown that abstracts from oral presentations, 1, 9, 12, 13, 17, 18, 20 studies that reported positive outcomes, 2, 10, 23, 24 statistical significance, 2, 10, 23, 24 and funding 25 were more likely to be published. The eventual publishing of new scientific knowledge may be a byproduct of any of these factors. The rate of publication from abstract presentations in prosthodontic meetings has not been widely investigated.
The International Association for Dental Research (IADR) is the leading organization in the dental research community. Historically, the number of abstracts presented at IADR General Sessions has been increasing, along with the number of participating institutions and countries. 26 The prosthodontics section of the IADR is one of the oldest sections in the organization, with research areas ranging from in vitro laboratory research, animal research, theoretical engineering, clinical research, to epidemiology. 27 Despite an abundance of research activity, the outcome from the prosthodontics section, as represented by published manuscripts, is unknown. The purposes of this study were to (1) describe the demographics of the abstracts presented at the prosthodontics section of IADR General Sessions from 2004 to 2005, (2) evaluate the rate of publication from the abstracts, and (3) analyze the relationship between variables found in abstracts and publication.
Materials and methods
The program notes for the Prosthodontics research section from the IADR 82 nd General Session (March [10] [11] [12] [13] 2004 ; Honolulu, HI) and IADR 83 rd General Session (March 9-12, 2005; Baltimore, MD) were obtained. The years 2004 and 2005 were selected for this study because having a span of 5 years allowed sufficient time to achieve publication and allowed for contemporary relevance in 2010. 12 Within the program notes, all abstracts from presentations were divided among six investigators. To ensure consistency and reliability among the investigators, calibration meetings were held on a regular basis to assess if all determinations coincided. Whenever there was a conflict or uncertainty, final group decisions were made.
The following variables were evaluated: number of authors, type of presentation, geographical origin, name of affiliation, abstract topic, study design, type of statistics, study outcome, and funding. For the number of authors, the total number of authors per abstract was tabulated and recorded. The type of presentation was classified as oral presentation or poster presentation. The study design of the abstract was divided into two categories: laboratory or clinical. The statistical analysis used in the abstract was defined as descriptive, analytical, or none. Study outcomes were classified as positive, negative, or neutral, based on a study by Hasenboehler et al. 24 Positive abstracts were defined as abstracts with significant differences between the study groups with positive conclusions or positive recommendations, favorable clinical outcomes, positive data derived from basic science studies, and identification of relevant independent variables, risk factors, etc. that contribute to a favorable outcome. Negative abstracts were defined as abstracts with significant differences between the study groups with negative conclusions and/or negative recommendation, adverse clinical outcomes, negative data derived from basic science studies, and identification of relevant independent variables, risk factors, etc. that contribute to an adverse outcome. Neutral abstracts were defined as abstracts with no significant differences between the study groups, or any clear conclusions or recommendations. The source of funding (industry, foundation, government, university, or none) was categorized based on a study by Birkhahn et al. 25 With respect to geographical origin, the countries reported in the abstracts were recorded and categorized by continent, modified from a study by Rahman and Fukui 28 as the following: North America, Europe, Asia, South America, and Others (Central America, Africa, and Oceania). Oceania was defined as Australia and proximate Pacific Islands. The ten most-represented countries were identified. The names of all affiliations and institutions in the abstract were recorded, and the ten most common institutions were identified. The abstracts of the prosthodontic research section were divided by topic of the presentation listed in the program notes and grouped.
After the variables within the abstracts were identified, the publication rate was evaluated by determining whether the abstract was published in a peer-reviewed journal. An electronic database search was performed, using PubMed (http://www.ncbi.nlm.nih.gov/ or http://www.pubmed.gov), based on a cross-reference search of the first and last names of the authors and keywords in the abstract. A Boolean operator (OR) that included all manuscripts by the first, second, and last authors were performed. 17 When multiple publications were identified, the Boolean operator (AND) was used to combine author names and keywords from the abstract title to obtain the corresponding manuscript. 18 Once the published abstract was identified and recorded, the published articles were further compared to the original abstract presented in the IADR program note. Articles with a publication date prior to the IADR meeting, published articles without access, and articles published in a language other than English were excluded from further analysis. Within the published manuscripts, the following data were collected, based on methods by Bagheri et al 6 and Kleweno et al: 11 journal of publication, year of publication, and duration of time between presentation and publication. To determine the length of time between abstract presentation and publication of full-length paper, the duration between the IADR general sessions (March 2004 or 2005) to publication was calculated in months.
Data were collected and entered into a software database (Microsoft Excel 2007; Microsoft, Seattle, WA). Statistical software (SPSS v17.0; SPSS Inc, Chicago, IL) was used for descriptive and statistical analyses. Frequency and percentages were calculated for variables (type of presentation, geographic origin, study design, type of statistics, study outcome, source of funding, topics, top ten countries, and top ten affiliations) found in abstracts and publications. The duration between presentation and publication was grouped into number of years. Logistic regression analysis was performed to assess the predicting factors related to publication, based on the variables found within the abstracts: type of presentation, study design, study outcome, type of statistics, and type of funding. To better examine the possibility of publication from a continent, logistic regressions were used to determine whether the "likelihood" of publication was significantly greater in each continent versus abstracts from all other continents. The publications were grouped based on the journals published, and the distribution was calculated. Statistical significance was defined as p < 0.05.
Results
Three hundred seventy-one (371) abstracts were presented for the 2004 and 2005 IADR general sessions, 23 abstracts were withdrawn, and two keynote speaker abstracts were excluded, resulting in 346 total abstracts. Table 1 represents the demographic information on the abstracts and publications examined. The number of authors ranged from 1 to 9, with a mean of 4.2. The majority of the presentations were poster, laboratory study by design, used analytical statistics, had a positive study outcome, and did not report any funding. North America had the highest number of abstracts, whereas Europe had the highest number of publications. Fixed prosthodontic research had the highest number and proportion for publication, followed by implant prosthodontic research. Table 1 ). The mean duration of time to publication was 26.4 months, ranging from 0 to 67 months. Figure 1 represents the time elapsed since the IADR General Session. More than two-thirds of the abstracts were published within 3 years of the meeting. Within the published articles, 14 were excluded because they were either published prior to the IADR Annual Session, were inaccessible, or were not published in English. The remaining 114 publications were further analyzed.
Among the countries, the US had the highest number of abstracts presented, as well as the highest number of publications ( Table 2 ). The top four countries remained the same for abstracts and publication. Among the universities represented, the largest number of abstracts was from Tsurumi University from Japan; The Ohio State University in the US had the highest number of publications. Among the journals in which the abstracts were published, The Journal of Prosthetic Dentistry had the largest proportion of publications, followed by the Journal of Prosthodontics and Dental Materials (Fig 2) . A regression model for predicting factors related to publication is shown in Table 3 . A significant association with publication was noted for neutral study outcomes studies that reported funding, and abstracts from Europe. Although not significant, studies with statistics were 1.8 times more likely to get published. • *Central America, Africa, and Oceania.
• **p < 0.05 denotes significant difference.
Discussion
Valuable research data and knowledge cannot be disseminated unless they are published. The rate of publication was 37.0% for IADR abstracts. This is similar to other studies found in the medical and dental literature, where the rate of publication was often low, ranging from 27% to 46%. 6, 17, 18 A study by Sprague et al showed that the reasons for the lack of publication were insufficient time, study in progress, other authors' responsibility for manuscript writing, lack of participation from co-authors, or low priority in publishing manuscripts. 19 Another study found that the level of interest or limitations in methodology discouraged the research from becoming a publication. 21 This study did not address the reasons for the abstracts not being published. This aspect could be further explored in a future study.
A significant delay in publication may cause the scientific findings to be considered "outdated" and have "less significant scientific value." 17 The mean time to publication was 26.4 months, and the majority of the publications occurred within 3 years of the meeting. In other dental specialties, a range of 18 months to 23.4 months was reported as the mean time to publication. 6, 17, 18 The delay in publishing manuscripts after initial abstract presentation may have several reasons, including having only interim results, modification of manuscripts or content, a lengthy peer-review process, and waiting for publication. 17 Presentation type has been associated with the likelihood of publication. This study showed a higher publication rate for oral, compared to poster presentations; however, a weak correlation for publication between the presentation types was detected. Previous studies have suggested that more oral presentations became publications. 1, 9, 12, 13, 17, 18, 20 A meta-analysis by Scherer et al 20 showed that oral presentations were associated with full publications but not necessarily for randomized or controlled clinical trials, suggesting that the mode of presentation may not be a strong factor for publication. Other studies have also shown that there is no significant difference between oral presentations and poster presentations. 3, 4, 22 In scientific meetings, oral presentations may have a more stringent selection process. The candidates are preselected by peers, based on the topic, quality of research, or significance of the results, and prioritized for entering research competitions. 17, 19 These abstracts may be more prepared for publication, compared to other presentations. Judging differences in quality of research between oral and poster presentation can be subjective; however, researchers should strive to publish their work, regardless of the type of presentation.
Outcomes, statistics, or funding may have an influence on a manuscript being published. In this study, strong associations were seen in neutral outcomes and funded studies with publication. Previous studies have shown that publication was associated with positive outcomes, 2, 10, 23, 24 having statistical significance, 2, 10, 23, 24 or being funded. 25 Some grants from government agencies, foundations, or universities require researchers to publish their work to fulfill the terms associated with the grant. Others have described publication bias associated with positive outcomes. 4, 5, 13 Disregarding negative outcomes can overlook important aspects associated with the research and inflate the positive outcomes. This potential publication bias has been criticized for jeopardizing the values behind evidence-based practice and may impact prosthodontics as well. This study did not examine any types of publication bias or relationship between positive outcomes and funding within prosthodontic research. Future studies in this area may be warranted.
Examining the topics in research can give an overview of the current trends in the field. As such, this study showed that the greatest amount of research was in fixed prosthodontics, assessment of color and esthetics, and implant prosthodontic research. Comparable numbers of abstracts for complete denture, overdenture, and other removable prosthodontics research were presented at the IADR meeting, yet publications in this area were lower than for fixed prosthodontics. Despite the direction of research trends, removable prosthodontic therapy remains a vital part of prosthodontics, and more publications from this area should be encouraged.
A global effort in the advancement of prosthodontics research was evident, where the top four countries for both abstracts and publications from each continent were: the US, Japan, Germany, and Brazil. Interestingly, by continent, Europe had the highest number of publications and had a strong association with abstracts and publications, while North America had the highest number of abstracts. The locations for the IADR events may influence abstract submission. The general sessions being held in the US, and Honolulu being close to Japan, may have had a regional influence on the number of abstracts presented by the US and Japan. It would be interesting to examine if abstracts from other years and their respective locations have any correlations with the number of abstracts and countries. Although similar, the top 10 affiliations for abstracts did not correlate with the top 10 affiliations for publications. Similarly, a study by Secil et al 14 showed that the origin of the abstracts was found not to be related to the likelihood of subsequent publication.
There are several limitations to this study. This study reported observations from the prosthodontics section of the IADR for 2004 and 2005. The results may not be applicable to other areas in dental research, and they may differ for other years. Only one database (PubMed) search in English was used for the data collection. This may have underestimated the number of published articles from the meeting. Also, certain manuscripts were excluded from analysis due to access or being published prior to the meeting. Many abstracts may have been in the process of getting published or accepted and waiting for publication. Including these manuscripts in the analysis could have changed the data. In this study, the quality of the abstract was not analyzed. Factors such as sample size, methodology (randomizing, blinding, etc), or multi-centered trials have been used to determine the hierarchy of evidence, 12 and this study did not relate such factors from the abstract to the reason for not being published. A deficiency in these factors can certainly influence the likelihood for publication. This area may be further explored in the future.
Conclusions
Within the limitations of this study, the following conclusions were drawn:
1 Although the publication rates were similar to other medical and dental literature, the majority of abstracts from the prosthodontics research section of IADR General Sessions in 2004 and 2005 remain unpublished after 5 years.
